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It was shown in [1] that the modified 4d version of the KKLT model proposed in [2] is inconsistent
for large values of the parameter c advocated in [2], since there is a point in the moduli space where
|DSW |2 vanishes. The authors responded with yet another modification of the 4d KKLT model [3].
However, for large c, this model suffers from an even worse problem: not only is there a point in the
moduli space where |DSW |2 vanishes, there is also a region in the moduli space where |DSW |2 is
negative. Meanwhile for small c these models have dS vacua. We construct improved models, which
are fully consistent for all values of parameters, just as the original version of the KKLT model
using a nilpotent superfield. These models have a family of dS vacua for a broad range of parameter
values. Thus, the results of the analysis of all presently available consistent generalizations of the
4d KKLT model, in the domain of their validity, confirm the existence of dS vacua in the KKLT
scenario.
I. INTRODUCTION
The recent KKLT debate between [1] and [2] is cur-
rently involving two sides of the story. One is based on
the 10d analysis presented in [2], recently summarized in
[3]. In the latter paper, the authors reviewed their pre-
vious long paper [2], presenting a short version of their
arguments in 10d. In our opinion, expressed in [1], their
results are based on several unjustified and debatable as-
sumptions. In the absence of actual computations in [2],
the status of the 10d arguments will remain inconclusive
until such an explicit analysis is actually performed. A
similar conclusion was reached in [4].
Meanwhile, in 4d the situation is more transparent, be-
ing based on 4d supergravity with a nilpotent multiplet
S, representing an anti-D3 brane. Here the explicit equa-
tions can be easily checked. In [2] a Ka¨hler potential K
and a superpotential W were given which were supposed
to confirm the 10d analysis in [2]. The authors of [2]
conceded in [3] that their first model (we will call it v1)
is inconsistent for the values of the parameters |cA|  b
advocated in [2].
Therefore they have now proposed another version of
their model in [3] (we will call it v2). We will study
the model v2 and perform the corresponding analysis of
|DSW |2 as a function of T . Surprisingly, we see again
that |DSW |2 can vanish and even be negative, which in-
validates the new model proposed in [3] for large c. Mean-
while for small c this model has a family of dS vacua.
This is in contradiction with the claim in [3] that their
model v2 is ‘better’ than their model v1, and ‘can match
the ten dimensional result’. On the contrary, we find that
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the second model, in the domain of its validity, supports
the standard conclusion of the existence of dS vacua in
the KKLT model.
Finally, we also suggest how to modify the models in
[2, 3] so that the positivity of |DSW |2 is preserved for all
values of their parameters. In these new models we still
find dS solutions. This means that even when a model
consistently deviates from the original KKLT scenario,
metastable dS vacua are still preserved.
II. MODEL V1 AND MODEL V2
A. Model v1
The original version of the KKLT scenario in the for-
mulation where the anti-D3 brane is represented via a
nilpotent multiplet S is given by [5–7]
W = W0 +Ae
−aT + bS, (1)
and the Ka¨hler potential which can be either
K = −3 log (T + T¯ ) + SS¯, (2)
or
K = −3 log (T + T¯ − SS¯) . (3)
The modification proposed in [2] introduces an extra
term cAe−aTS in the superpotential, with an extra pa-
rameter c, which is supposed to describe effects of back-
reaction
W = W0 +Ae
−aT + cAe−aTS + bS . (4)
It was argued in [2] that |cA|  b. This argument, which
is also central to their 10d approach, does not seem well
motivated, because it would imply that the backreaction
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2to the anti-D3 brane is much greater than the main effect
of the anti-D3 brane [1, 4]. We studied the general case,
including |cA|  b as well as |cA|  b.
After Ka¨hler transformation
(cAe−aT + b)S → S˜ , (5)
an equivalent model is (ignoring tilde)
W = W0 +Ae
−aT + S, (6)
K = −3 log
(
T + T¯ − SS¯|cAe−aT + b|2
)
. (7)
Note that the denominator in (7) is a perfect square,
|cAe−aT + b|2 ≡ (cAe−aT + b)(cAe−aT¯ + b). It is positive
everywhere except the point
T0 =
1
a
ln
(
−cA
b
)
, (8)
where it vanishes. This makes the use of the nilpotent
multiplet S in the model (4) inconsistent [1]. This vi-
olation of the consistency requirement occurs at large
volume, e.g. |T0| ' 120 for {a,A, b, c} = {0.1, 1, 10−5, 1},
and hence is a problem in precisely the region of moduli
space where the nilpotent multiplet is expected to pro-
vide a valid effective field theory description of an anti-D3
brane.
If one disregards this problem of the model proposed in
[2] and calculates the resulting potential, one finds that
the theory does contain a large family of dS vacua, some
of which have not been found in the previous works [1].
The authors of [2] argued that we found dS states for
c = 1, whereas we found dS states for a very broad set
of parameters, starting from very small c, all the way to
c = 104  b.
B. Model v2
Consider a new model v2 [2]. We are given the super-
potential (6), and Ka¨hler potential
K = −3 log
(
T + T¯ − SS¯
b˜2
)
, (9)
with T = t + iθ and b˜2 depending on some arbitrary
functions f(T + T¯ ) and g(T + T¯ ) such as
b˜2 = b2+b(f(T+T¯ )e−aT+c.c.)+g(T+T¯ )e−a(T+T¯ ) . (10)
However, the model called ‘better’ has a particular
choice of these two functions, f(T + T¯ ) = c¯ and
g(T + T¯ ) = g1 · (T + T¯ ), where g1 is a constant. So we
proceed from there and define the v2 Ka¨hler as follows.
First, we reorganize the expression to take out the nilpo-
tent field from the log
K = −3 log
(
(T + T¯ )
(
1− SS¯
(T + T¯ )b˜2
))
, (11)
so that
K = −3 log(T + T¯ )− 3 log
(
1− SS¯
(T + T¯ )b˜2
)
, (12)
and, finally
K = −3 log(T + T¯ ) + 3
(T + T¯ )b˜2
SS¯. (13)
Thus we have
KSS¯ =
T + T¯
3
(
b2 +b(c¯e−aT +c.c.)+g1(T + T¯ )e−a(T+T¯ )
)
.
(14)
Thus, in order to disprove KKLT, the authors of [2]
introduce a highly sophisticated modification of the orig-
inal KKLT model [5–7], containing not one, but two extra
parameters, c, and g1.
We are now ready to compute the super-
symmetry breaking in the S direction, that is
|DSW |2 ≡ DSWKSS¯D¯S¯W¯ , and to study it at S = 0.
Note that the sign of |DSW |2 is determined by the sign
of KSS¯ . Since DSW = 1, we find
|DSW |2 = T + T¯
3
(
b2 + b(c¯e−aT + c.c) + 2g1te−a(T+T¯ )
)
.
(15)
In terms of t, θ we can present it as follows at t > 0 and
in the simple case c = c¯
|DSW |2 = 2t
3
(
b2 + 2bce−at cos aθ + 2g1te−2at
)
. (16)
If we take θ = pi/a, we find
|DSW |2 = 2t
3
(
b2 − 2bce−at + 2g1te−2at
)
. (17)
As before, for positive bc we find that the vanishing of
|DSW |2 can be achieved in the complex plane of T with
positive T + T¯ . This makes the model v2 inconsistent to
the same degree as the model v1, where the correspond-
ing equation was
|DSW |2 = 2t
3
|b+ ce−aT |2 > 0. (18)
Thus, if we take θ = pi/a in (16), we find a point in field
space where |DSW |2 = 0, which invalidates the model
for c > b2 . A similar conclusion is reached for |c| in the
general case c = |c|eiγ , but for a different value of θ,
depending on the phase γ.
In addition to a possibility that in model v2
|DSW |2 = 0 is possible, one finds that at small t where
the third term in eq. (17) is small, the expression in
(17) is negative, and the model is inconsistent for c > b2 .
Meanwhile for c < b/2 the corrections proportional to
ce−aT are exponentially suppressed as compared to b.
Therefore the only relevant “backreaction” term is the
one proportional to g1. We checked that dS vacua exist
in this model even if g1  b, just as in the previous model
(4).
3III. CONSISTENT GENERALIZATIONS OF
THE KKLT MODEL
As we have shown above, both versions of the modified
KKLT construction proposed in [2, 3] are inconsistent for
some values of their parameters, because both of them
violate the consistency requirement for the description
of the anti-D3 branes in terms of the nilpotent multiplet.
Now we will solve this problem and propose some models
which are consistent for all values of their parameters.
We will keep the original version of W (6) and make a
minor modification of the Ka¨hler potential
K = −3 log
(
T + T¯ − SS¯|cAe−aT + b|2 + β c2A2e−a(T+T¯ )
)
(19)
where β is some positive number. This immediately
makes KSS¯ strictly positive definite, which avoids all
inconsistencies of the models of [2, 3] for any choice of
β > 0. This model falls in the category of models previ-
ously studied in [8, 9].
Note that for 0 < β  1, the KKLT potential in this
model practically coincides with the potential obtained
in our paper [1]. Thus all our previous results about the
existence of dS vacua contained in [1] are confirmed for
a large range of parameters, without any problems with
the nilpotent multiplet S encountered in [2, 3].
Yet another, even simpler model, is described by W
(6) and Ka¨hler potential
K = −3 log
(
T + T¯ − SS¯|b|2 + |c|2e−a(T+T¯ )
)
, (20)
which amounts to the choice f = 0 and g = |c|2 in (10).
KSS¯ is strictly positive definite, which makes it consis-
tent for any choice of {b, c}. This model also belongs to
the class of models previously studied in [8, 9].
This model, just as the original KKLT model where the
anti-D3 brane is represented via a nilpotent multiplet S
[5–7], has dS vacua for a broad choice of its parameters.
We illustrate our results for the case c = 1, b = 1.51 ×
10−5 in Fig. 1. It should be compared to Fig. 2 in our
previous paper [1].
IV. CONCLUSION
In this note we have revisited the inconsistencies of the
4d supergravity analysis done in [2], found previously in
[1] for large values of c advocated in [2]. The authors
of [2] responded to [1] with a revised model [3], which
we have referred to as model v2. In this note we have
found the same, and yet further, inconsistencies in the
revised model at c > b/2: (1) as in the original model
the supersymmetry breaking |DSW |2 = KSS vanishes at
a point in moduli space, and (2) KSS can in fact become
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FIG. 1. The potential for the model (20) (multiplied by 1015)
for A = 1, a = 0.1, W0 = −10−4, c = 1. The green (lower)
line shows the potential with a supersymmetric AdS minimum
prior to uplifting, at b = c = 0. The second (yellow), line
shows the potential at b = 0 uplifted by increase of c to c = 1.
This does not uplift the potential to dS. Finally, the upper
(red) line shows the potential with a dS (nearly Minkowski)
minimum for c = 1, b = 1.51× 10−5.
negative. Such models do not have an embedding in de
Sitter supergravity, at least as it currently formulated, as
is the case for the model given in [2].
However, with simple modifications, which we outline
in section III, these inconsistencies can be removed, lead-
ing to a family of dS solutions without problems (1) or
(2) mentioned above. The results of the detailed analy-
sis of various consistent generalizations of the 4d KKLT
models, in the domain of their validity, invariably confirm
the existence of dS vacua in the KKLT scenario.
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